This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



10/17/2003^12:12 FAX 6123051228 



MUETING RAASCH GEBHARDT 



:UN. 28. 2000 2:30PM OIPC 220 12W 01 



121002 

NO, 1581 P. 9/! 7 



PATENT SPECIFICATION (n) 1 571 832 



10 



J5 



25 



30 



35 



45 




CI (21) Application No. 253/77 (22) Filed 5 Jan. 1977 (19) 

^ (31) Convention Application No. 661612 (32) FUed 26 Feb. 1976 in 

(33) United States of America (US) 

|.H« (44) Complete Specification Published 23 Jul. 1980 

(51) INT. CL.' A61K 9/06 

^ (52) Index at Acceptance 
A5B 826 L 



(54) MEDICAL DRESSINGS CONTAINING PHARMACEUTICALLY ACTIVE 

MATERIAL 

(71) We. FLOW PHARMACEUTICALS, INC., a corporation of the State of Nevada, 
United States of America, of 3780 Fabian Way, Palo Alto, California, United States of 
America, do heceby declare the invention, for which we pray that a patent may be granted to 
us, and the method by which it is to be performed, to be paniculariy described in and by the 
following statement:- 

This invention relates to a new medlcai dressing carrying a pharmaceutically active mater- 
ial, that is a drug or medicament, and more particularly to a medical dressing formed in situ on 
a mucous mcmDrane from a pharmaceutical composition which is liquid at ambient tempera- 
tares and which gels on the mucous membrane owing to the elevated temperature possessed 
thereby. The pharmaceutically active material is supplied directly to the site to be treated. 

There are many drugs known to be useful for treatment of afflictions or protection of 
mucous membranes, e.g,, for ocular diseases. A practical problem in connection with 
therapeutic or protective application of pharmaceutically active chemicals to aftlicted muc- 
ous membranes resides in the delivery of the chemical or drug to the affected area in need of 
treatment Various formulations and techniques have been attemped to deliver medicaments 
to mucous membranes, but there is a need for improved pharmaceutical vehicles for deliveiy 
of drugs, and it is this need to which the present invention is addressed. 

For example, drugs have been formulated into aqueous solutions. However, the fleeting 
presence and poor contact of aqueous solutions applied to mucous membranes has been a 
disadvanuge. The only adequate aoplication of medication in solution form to mucous 
membranes is usuall>r accomplished by employing continuous lavage or interrupted irriga- 
tion. This approach is often wasteful of expensive drugs and poses a major problem of 
inconvenience. Thus, treatment of severe kerntoconjunctivitis sicca with isotomc salt solu- 
tions requires ocular instillation every 15-30 minutes. 

The use of viscous aqueous solutions is usually more convenient. For example, the 
aforementioned isotonic salt solutions can often be applied every 1-2 hours and accomplish 
the same therapeutic objective if the solution is made viscous. Drugs have been formumtedl 
into aqueous suspensions made viscous by the addition of gums or ceiiulose^modified 
synthetic derivatives or incorporated into oleaginous vehicles or bases consisting of natural 
plant or animal fats or modifications thereof or petroleum-derived hydrocarbons. 

Indeed, aqueous vehicles which are thickened by the addition oiE selected gums or 
cellulose-derived viscosity building agents arc perhaps the most commonly used media for 
deliveiy of drugs or medicaments to mucous membranes. Generally, the viscosity of such 
preparation ranges from about 25 cps to indeterminate values in stiff gels. Nearly unif onn 
drug delivery is possible with such vehicles, and they frequently provide desirable protection 
to the mucous membranes. 

In contrast, non-viscous aqueous suspensions have many disadvantages and are not typi- 
cally used. A major problem is rapid settling of the suspended drug. This gives rise to 
undesirable need for continuous stirring during administration in order to deliver a uniform 
dose. 

While thick gels would seem to offer the best potential in terms of protection as well as 
holding and delivering medication, they in fact have some disadvantages. In some instances, 
they are difficult to apply from their respective commercial containers. Moreover, thick gels 
do not spread readily over the area bein^ treated, and possibly painful spreading and rub^ng 
may be necessary. AI?o, on evaporanon of the water from the vehicle, a cosmetxcally 
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unappealing hard granular or flaky residue often results at the site of the application. 

Attemp IS to use oily vehicles to increase drug delivery and prolong nsuing pnannacologic 
action have not met with uniform success. The use of oleaginous vehicles, whether anhydrous 
or in emulsion form (oil-iti-watcr or water-in-oil), may have advantages for certain thet^peu- 
5 tic indications, if the vehicle will adhere. However, since normal mucous membranes are 
always moist with aqueous tissue fluids, and water does not mix readily with oil bases, 
application, uniform spreading, and retention all become difficult. Perhaps the only time oily 
or emulsion vehicles are used successfully is when the mucous tissue is abnonoially dry 
because of disease. 

10 Another approach to the delivery of drugs or medicaments to mucous membranes is the 10 
recent development of silicone plastic devices which deliver drugs at predetermined, nearly 
unifonn, zero order rates extending from a few days to several years. However, the usefulness 
of such devices depends upon a constant supply of tissue fluid or glandular secretion; in the 
absence of fluid, plastic devices are not operative. Such devices are not designed to offer any i 
15 protection to an inflamed mucous membrane. Discomfort often associated with the devices, ' IS 
and inadvertent loss of the devices, are additional problems. 

The existence of all these disparate approaches to drug delivery to mucous membrane ' 
evidences the need for the new pharmaceutical vehicles. Against the background of this axzay 
of formulations and devices with all their attendant problems, the present invention fills that 
20 need. 20 
According to the present invention, there is provided a medical dressing applied to mucous 
membrane, which aressing comprises a geUed pharmaceutical composition conforming at 
least in part to the configuration of the mucous membrane, which pharmaceutical composi- 
tion has been applied to the mucous membrane at a temperature below human body 
25 temperature and at which it is flowable, which pharmaceutical composition consists of a clear 25 
water-miscible physiologically acceptable liquid vehicle which is flowable at ambient temper- 
atures and which gels to a thickened non-flowing and adhering consistency at human body 
temperature, the liquid vehicle comprising an aqueous solution of a polyoxyethylene polyox- 
y propylene block copolymer and having a gel transition temperature in the range of fom 25" 
30 to 40^C which aqueous solution contains therein a pharmacologically effective amount of a 30 
pharmacologically active chemical material. 

The pharmaceutical composition from which the dressing is produced contains a phar- 
maceutical vehicles which is liquid at ambient temperatures below 30**C, preferably below 
25^C It has a soUgel transition temperature usually in the range of £rom 25''C to 40^C 
35 picferably from 25''C to SS'^C and most preferably from 29*C to Sl'C. 35 
More particalarly^ it has been discovered that aqueous solutions of certain 
polyoxycthylene-polyojcypropylene block copolymers are useful pharmaceutical vehicles 
having the proi>erties set forth above. Preferred polyoxyethylene-polyoxypropylene block 
copolymers for use in compositions of the present invention are poLyoxyethylcne* 
40 polyoxypropylene block copolymers in which the number of polyoxy ethylene units is at least 40 
50%, preferably approximately 70% of the total number of monomeric units In the total 
molecule, the block copolymers having an average molecular weight of £rom 7500 to 1 5,500. 
preferably approximately 11,500. 
The block copolymers preferably consitute:- from 10%to 26%more preferably from 12% 
45 to 26%, by weight of the pharmaceutical composition, the composition containing preferably cS 
from74%to 90% more preferably from 74% to 83%by weight water. The block copolymers 
preferably possess a room temperature solubility in water cn greater than 10 grams per 100 
ml. of water, and a cloud point in 1% aqueous solution of at least lOO^C. 
The pharmaceutical composition may also indude various additives^ such as auxiliary 
50 non-ionic surfactants, salts to adjust osmotic pressure, buffer systems to control pH, and 50 
preservatives. Preferably, the composition contains at least one water-solublecompatible salt 
for adjustment of osmotic pressure in sufflcient amount to provide a solution salt content 
equivalent to up to 10%, usually from 0.1% to 10.0%, and preferably from 0.5% to 6.0% 
sodium chloride. It is also preferred that the composition contain a compatible preservative 
53 or germicide in an amount effective to afford protection to the* vehicle against bactetial ! 55 
contamination. ; 

In accordance with this invention^ the pharmaceutical composition preferably has a pH in 
the range of 3.5 to 9,5. Particularly preferred is a pH in the range of £rom 6.6 to 8.5, and 
especially from 6.2 to 7.8. 
50 The concept of this invention is not dependent on the nature of the pharmaceutically active 
material or drug and any compatible pharmaceutically active material or drug may be used. 
Preferably, ihe drug is water-soluble. However, drugs which are not ordinarily soluble in 
water may also be employed, and where needed, auxiliary nonionic surfactants, which are 
typically well tol rated by mucous membranes, can be added to increase the s Ivent action, 
55 while maintaining the vehicle gel transition temperature within the required range. 55 
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It has be n discovered Chat a wide variety of useful pharmaceuticals w4iich are not 
ordinarily soluble in water and are presently marketed only in suspension form can in face be 
dissolved in the polyoxjrethylene-polyoxypropylene vehicles of the present invention. In 
some instances, the addition of auxfliary nonionic surfactants was found necessary. However, 
the critical gel transition temj^erature is mai^jtained. 

An important aspect of this invention is that the pharmaceutical compositions are liquid at 
ambient room temperatures and can be applied to the affected mucous membrane area by 
conventional liquia depositing means, including dispensation to the area of treatment from 
standard plastic squeeze botaes or in drop form. At body temperatures above SO'^C the 
vehicle or base passes through the sol-gcl transition temperature and gels to a thickened, 
non-flowing and adhering consistency, thereby to form a medical dressing on the mucous 
membrane holding and delivering the medication as required and for prolonged periods of 
time. 

As previously indicated herein the pharmaceutical vehicle of a j^harmaceutical composi- 
tion used to form a medical dressing of this invention consists ot a clear, water-misciblc, 
physiologically-acceptable medium which is liquid at ambient temperature below about 
30" C. and thickens to a gel at body temperatures above about 30°C- In practice, it has been 
found that a vehicle having a sol-gel transition temperature in the range of from 25°C to 
40° C. satisfies this requirement and is useful in the practice of tho present invention. 
Preferably, the sol-gel transition temperature will be in a range of from ZS^'C to 35**C, and 
excellent results have been obtained using vehicles having a soT-gel transition temperature in 
the range of from 29 to 31**C 

The capacity of the liquid pharmaceutical vehicle to gel at human body temperatures is the 
critical feature of the invention for it is in this property that many of the disadvantages of the 
previous approaches are overcome. This, the aissipative quality of aqueous solutions is 
avoided since the vehicles herein gel at the site of treatment. Moreover, the problems of 
formulation, handling and application of viscous aqueous vehicles or gels are overcome since 
at the time of application the present pharmaceutical vehicle and composition are free- 
flowing liquids. 

The pharmaceutical vehicle emplo)red in compositions u^ed to form medical dressings of 
this invention is clear and water-miscible. These are especially important requirements for 
usefulness in therapeutic and protective ocular applications. Water-misclbtlity of the vehicle 
overcomes major problems faced in attempts to use oily vehicles. 

The veMde of must be physiologically acceptable so that no adverse reaction occurs when 
the pharmaceutical composition comes in contact with human tissue or fluids. Thus, the 
vehicles must be inert when tested for ocular tolerance in human and rabbit eyes; 

As also previously indicated herein, a suitable pharmaceutical vehicle comprises an aque^ 
ous solution of a selected polyoxyethylene-polyoxypropyiene block copolymer. It has been 
found that poloxyethylene-polyoxypropylene block copolymers in whidi the number of 
poiyoxyethylene units is at least 50% of the number of units in the total molecule, the block 
copolymer having an average molecular wieght of from 7500 to 15,500 a room temperature 
solubility in water, preferably greater than 10 grams per 100 ml. of water, and a dould point 
In 1 % aqueous solution preferably of at least about lOO'^C, can be used to form composition 
having a sol-gel transition temperature in the range of from 25^C to 40^C. 

Such block copolymers are included in a series of nonionic surface-active agents sold under 
the trademark "Pluronic'* by Wyandotte Chemical Corp. The "Pluionics" are closely related 
block copolymers that may be genetically classified as polyoxypropylene-polyoxyethylene 
condensates terminating in primary bydroxyl groups. They are formed by the condensation of 
propylene oxide into a propylene glycol nucleus followed by the condensation of ethylene 
oxide onto both ends of the polyoxypropy lene base. The poiyoxyethylene bydrophilic groups 
on the ends of the molecule are controlled in length to constitute anywhere from 10%toS0% 
by weight of the final molecule. 

The "Pluronie" series of products may be represented empirically by the formula; 



H0(CH2CH,0)- (gHCH20)b (CH2CHzO)cH 



where a and c are statistically equal. They have been available in average molecular weights 
of from about 1 100 to 15,500. 

A preferred polyoxyethylene-polyoxypropylene block copolymer for use in the phar- 
maceutical composidon is one in Miiich the number of poiyoxyethylene units is approximately 
70 % of the total number of monomelic units in the molecule and where the copolymer has an 
average molecular wweight approximately 1 1,500. 'Tluronic F-127" is such a material, and it 
has a solubility greater than 10 gms/100 ml. water as well as a cloud point in 1% aqueous 
solution higher than lOO'C (Pluronic is a Registered Tcade Mark). 
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The concentration of the poJyoxyeihylene-polyoxypropylcne condensate is on imponant 
parameter. Significantly, by ready adjustment of the concentration of the copolymer to 
accommodate other solutes present in the vehicle, any desired gel riansitioo temperature in 
the critical range of above ambient temperature and below body temperature can be 
S achieved. Thus, the principal consideration is the selection of a concentration which, in 
conjunction with all of the constituents of the vehicle composition, will provide a sol-gel 
transition temperature in the required range. 

It has been found that a useful block copolymer concentration i& from 10% to 26% by, 
weight, particularly from 17% to 26%. Excellent results have been obtained using aqueous 

10 solutions of from 1 7% to 26%by weight of "Pluronic F-127". The water content is generally • lo 
from 74% to 90% by weight of the vehicle composition, and is typically from 74 to 85% by . 
weight. The water used in forming the aqueous solution is preferably purified^ as by distilla- 
tion. fOtrationp ion-exchange or the like. 
The pol)roxyethylene«polyoxypropylene pharmaceutical vehicles used in compositions of! 

15 this invention have been unexpectedly found to increase drug absorption by the mucous is 
membrane. Moreover, it ha^ also been found that the pharmacologic response is unexpec- 
tedly prolonged. Drug action 13 typically both increased and prolonged by a factor of 2 or 
more. At the same time, protection is afforded to the involved tissues. 
Another advantage is that they are compatible with the therapeutic bandage semi-hard 

20 (silicone) and soft or flexible contact lenses. In contrast to drug suspensions in which 20 
suspended partieles could be lodged in the surfaces of the lenses and cause focal points of 
irritation or blurred vision* and in contrast to oily vehicles or bases which could adversely 
affect lens d&rity , degree of hydration , and the physical parameters of therapeutic lenses, the 1 ' 
present vehicles, when used in conjunction with therapeutic contact lenses, markedly 

25 increased wearing comfon, provided cleaner lenses, and gave more rapid healing responses < 25 
than without instillation of the vehicle. ' 

The liouid pharmaceutical compositions from which the dressings of this invention arc 
produced preferably include at least one water-soluble compatible salt to adjust osmotic 
pressure. Frequently, the composition will be formulated to be isotonic with human serum 

30 and tearfluid, thenormal tonicit^of which is 0.9% (9.0 grams of sodium chloride) jper litre of 30 
the composition. Isotonic solutions contain about 0.9% sodium chloride, or other salt or 
mixture of salts having a salt content equivalent to about 0,9% sodium chloride in their 
osmotic effect. 

In general, the compositions may contain a sufficient amount of at least one salt to provide 

35 up to about 10%, especially from 0J% to 6.0%, sodium chloride equivalent salt content.' 35 
Polyoxycthylene-polyoxypropylenc vehicles with as high as 10% sodium chloride equivalent! 
salt content can be made navmg the requisite gel transition temperature. Such compositions 
are markedly hypertonic, and can be advantageously used where commercially available! 
hypertonic solutions arc presently employed. 

40 Generally, it was found that each adaitional increment of salt proportionately lowered the 40 
gel transition temperature. 

Any soluble salt or mixture of salts compatible with mucous membrane tissue can be tised 
to provide the desired tonicity. Sodium cliloride, potassium chloride, or mixtures thereof, arc 
presently preferred. However, one or more essentially neutral, water soluble alkali metal 

45 salts can be substituted in whole or Ln part for the sodium or potassium chloride in the vehicles 45 
of this invention. Thus, other alkali metal halides, such as sodium bromide, potassium 
fluoride or potassium bromide can be used. Other saltSt such as sodium sulfate, potassium 
sulfate, sodium nitrate, sodium phosphate, potassium nitrate or potassium phosphate can 
also be used. | 

50 Preferably, the pharmaceutical composition contains a compatible preservative or germi- 50 
cide in an amount effective to afford protection to the vehicle against bacterial contamina-; 
tion. Any conventional preservative system may be used. 

Quaternary germicides, particularly benzalkonium chloride, are presently preferred. Ben- 
zalkonium chloride is an alkyl substituted dimethylbenzylammoniuvi chloride in which the 

53 alkyl subsituents comprise a mixture of Cs to Cja alkyl raaicals. Exemplary of other preserva- 55 
lives which can be desirably used are salts of cthylenediaminctetraacetic acid, known as 
cdetates, such as disodium edetatc and trisodium edetate, sorbic acid, salts of sorbic acid, 
boric acid, and salts of boric acid, such as sodium borate. Still other useful preservatives or 
germicides are thimcrosal sodium, phenylmercurie acetate, methyl, ethyl and propyl para- 

50 aminobenzoic acid esters. ; 59 

The preservatives can be used individually or in combination. They are used in effective' 
amount to afford protection against contamination. For example, amounts of from O.OOl % to' 
0.03% by weight of a quaternary or organic mercurial germicide are known to be effective 
and can be used in the present invention. Sorbic add NF XIH is known to be useful in' 

55 amounts of from 0.01% to 0.5% by weight and may be so used in the pharmaceutical 55 
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compositions. 

The pH of the phannaceutical compositions may be adjusted as desired. In general, the pH 
can range from 3.5 to 9.5. Preferably, the pH is from 6,0 to 8 .5 . and especially from 6.2 to 7.8 , 
the range of the human tear. In some mstanccs, the stability of certain preservatives is 
5 maximized by pH adjuatment. For example; acid to neutral pH is optimal for the alkyi 
paxa-amino-beozoic acid esters. 

Compatible, conventional buffers, i.e., weak acids, weak bases, and their corresponding 
salts, may be used to adjust pH as desired. A sodium biphosphate, disodium phosphate 
system is exemplary of useful buffering systems. An effective amount of buffer is used to 

10 achieve the desired pH. For example, a combination of from 0,2% to 0.6% sodium biphos- 
phate and from 0.2% to 0,7% disodium phosphate may be used to adjust to a pH in Che o.2 to 
7.2 range. Certain preservatives also affect pH. such as irisodium edetate. By selection and 
simple correlation of the desired additives, one having ordinary skill in the art can readily 
adjust the pH as desired, while retaining the gel transition temperature in the required range. 

15 Compatible and physiolo^caUy-acceptable auxiliary nonionic surfactants may optionally 
be used to improve solvation of the druc or medicament. Exemplary of conventional 
surfactants which may be used are Polysorbate 80 and polyoxyl 40-stearate employed in 
conventional amounts. 

Any pharmaceutically active material may be admixed in a pharmacologically effective 

20 amount with the pharmaceutical vehicle to form the pharmaceutical compositions of this 
invention. Preferably* the drug is water-soluble, However, drugs which are not ordinarily 
soluble in water may also be employed, and it has been found that a wide variety of usefiil 
drugs which are currently marketed in suspension form can be dissolved in the 
polyoxyethylene-polyoxypropylene vehicles of the present invention. Where necessary or 

25 desirable, auxiliaiy nonionic surfactants may be included in the pharmaceutical composition. 
The drug or medicament is selected on the basis of the treatment indicated for the patient. 
Exemplary of drugs which have been used in connection with the pharmaceutical vehicles 
herein are pilocarpine HCl for glaucoma, pheylephrine for red eyes and Dexamethasone 
U.S.P., for inflammatory ocular conditions. Various anti-microbial pharmaceuticals for 

30 treatment of fungal and viral diseases of mucous membranes aiay be used, such as 
Clofazimine, pimarictn, amphotericin, neomycin sulfate, chorampbenical, bacitracin, sul- 
facetamide, gentamycin 2Lncf poly mix in B sulfate. 

The pharmaceutical used to produce the medical dressings compositions of this invention 
can be readily prepared. Essentially, any solution forming technicj[ue may be used. The 

35 vehicle may be prepared separately and the pharmaceutical added thereto, or preferably, the 
pharmaceutical composition is formulated without separate preparation of the vehicle. For 
example, in the use of the polyoxyethylene-polyoxypropylenc block copolymer vehicles, the 
pharmaceutical comj^osition is desirably prepared by fusing the block copolymer, adding the 
pharmaceutically active material to the fused copolymer, and dissolving the pharmaceutical 

40 by simple stirring. A water solution of the remaining ingredients is prepared, and the solution 
of pharmaceutical in the block copolymer is mixed with the at^ueous solution to fonn a 
solution of all components. The pH may then be adjusted as desired, c.g., by addition of a 
basic or acidic solution as desired. It is generally preferred to add copolymer or a solution of a 
pharmaceutically active material in the copolymer to the water or aqueous solutioQ rather 

45 than adding the water or aqueous solution to the copolymer or copolymerpbannaceutical 
mixture. 

The pharmaceutical composition is a liquid at ambient temperatures and therefore may be 
employed in any manner conventionally used to apply free*Oowing liquid pharmaceuticals to 
mucous membranes. Preferably, application is in drop form in the matmer typically used, for 

50 example, to apply eye drops. Thus, the normal squee2e-type liquid drop application devices 
are perfectly swtable for use in applying the pharmaceutical compositions of this invention to 
the site intended for treatment. The amount of pharmaceutical composition should be 
sufficient to deliver a pharmacologically effective amoimt of the active phannaceutical to the 
mucous membrane treatment area. 

55 In addition to overcoming major disadvantages of previous techniques for delivering drugs 
and medicaments to mucous membranes, since a medical dressing is £Drmed in situ^ the 
present invention has been found to increase drug absorption by the affected tisane and 
prolong pharmncologic response. Many other advantages will be apparent to those skilled in 
the art. 

60 The folIowLne examples illustrate the compositions of the present invention, and their 
preparation andutjltty, but are not limitative of the invention. All percentages are standard 
weight in volume (W/ V) % expressions. In each instance, the foimmations were made sterile 
by using standard heat and pressure techniques, as well as aseptic techniques. 
BxampU I 

55 A pharmaceutical vehicle for use in forming a medical dressing according to this invention 
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is exemplified by the composition: 
Pluronic F-127 
sodium chloride 
potassium chloride 
disodium edetate 
bcnzalkonium chloride 



18% 
0J5% 
0.25% 
0.025% 
0.004% 



purified water, enough to makel00% 
(adjust pH to 7.4 with dilute 
sodium hydroxide solution) 

It is most easily prepared by mixing all the ingredients in 95% of rhe required water and 
allowing the polyoxyethylene^polyoxypropylene copolymer (Pluronic F-Ul) to hydrate and 
corapleteiy dissolve overnight with gentle stirring at temperatures below 20°C. Once a clear 
solution 15 obtained, the pH is adjusted to pH 7.4; and the balance of the water is added. The 
sol-gel transition temperature was found to be at 29-30**C 

This vehicle formulation was evaluated on rabbit eyes according to the Draize scorinc 
technique. On a scale having a maximum of 110 possible units of irritation or ocular trauma 
experimental values were consistently at or near zero indicating that it produces no adverse 
ocular effects. ^ ^ 

The vehicle itself has pharmacologic utUity, It was tested for use in alleviating ocular 
symptoms of Sjogren's syndrome. Two ophthalmologists treated 11 patients and reported 
that almost instant relict was obtained. 
Example fl 

A variation of the Example I composition was prepared for testing in bullous kcratooathv 
as follows: ^ ^ ^ 



pluronic F-127 
benzalkonium chloride 
disodium edetate 
trisodium edetate 
sodium chloride 
potassium chloride 

purified water, enough to make 100% 



17 % 
0-0075% 
0.0125% 
0,025 % 
3,75 % 
LO % 



The desired pH is achieved and maintained by the use of the acidic and basic salts of 
cthylenediaminetetraacctic acid. This formulation contains approximately five times the 
amount of salt present in isotonic sodium chloride solution. The solgel transition temocrature 
was about BO'^C. ^ 

When the formulation was tried in 6 patients, with and without soft contact lenses, and all 
with corneal edema associated with bullous keratopathy, very significant improvement was 
noted. In several other Instances where corneal swelling was associated with prolonged hard 
contact lens wear, as well as other edematous conditions of unrelated problems the product 
was found efQcacious. When compared to Adsorbonac 5 (Burton Parsons, Inc, Wasiungton, 
P-C). a commercially available hypertonic solution, the new invention was preferred in all 
instances. The test preparation caused significandy less discomfort upon eye instillation. 
Example III 

The following vehicle was prepared! 

Pluronic F-127 16 % 

sorbic acid 0,1 % 

disodium edetate 0.1 % 

sodium borate 0.23% 
sodium chloride 0.5 % 

potassium chloride 0.2 % 

purified water, enough 
to make 100% 

The pH was 7.5, and the sol-gel transition temperature was 34'C. With the advent of 
continuous wear therapeutic soft contact lenses, and more rccendy continuous wear cosmetic 
lenses, there is a frequent need for innocuous eye drops that loosen the accummulated 
muco»d deposits on the 1 nses, rcequilibrate the lenses and add to the overall comfon of wear 
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The composition of this Example was evaluated by m opthalmologist for this purpose by eye 
Hr^Sw^^lh K^t^*^ patients. Without exception, ail of the patients foviid that this eye 
fhefflcS rejins^ "^^^ ophthalmologist was also impressed wfth 

Examples 1. II and HI illustrate composUions which may be used as pharmaceutical 
vehicles when producing medical dressings in accordance with the invention, and simific- 
antly, have protective and therapeutic usefulness in themselves without further addidon of 
orugs or medicaments. The following Examples dcmonstratd preparatioD and utility of 
pharmaceutical compositioas in accordance with the invention. 
Example TV 

The following pbarmaceuticol composition containing the drug Dexamethasone as the 
added active pharmaceutical material waa prepared to test corticosteroid anti*inilammatory 
solubilization and stability: 

Dexamethasone U.S,P. 0.05 % 

Piuronic F-I27 19 % 

thimerosal sodium U.S.P. 0.005% 

disodium edetate U.S.P. 0.1 % 

sodium chloride U.S.P. 0.9 % 

purified water U,S.P., 

enough to make 100% 
To prepare this formulation, Che Piuronic F-127 was first fused at about 50-60**C, at wliich 
point the Dexamethasone was added and dissolved by simple stirring. The remainder of the 
mgredients were dissolved in water and added. Then the pH was adjusted to 7.0 with a dilute 
solution of sodium hydroxide. The solution, observed over a period of 5 months, remained 
crystal dear. The sol-gcl transition teroperamre was about 26'* C, On warm days, refrigeration 
was required' to maintain the product in the liquid state. However, this turned out to be 
advantageous for when the cooled product was tried on 2 patients with a severe inflammatory 
ocular condition resulting from chemical burns, the cooling sensation upon instillation 
provided added relief. Other clinical tests of this formulation verified its utQity and demons^ 
trated that the concentration herein employed, which is half of the amount normally used in 
the commercially available product Decadron (Registered Trade Mark of Merck. Sharpe & 
Dohme)» was at lea^t as effective. Using half as much of an expensive raw material (X>uld 
mean a significant saving to the patient. 

Example V 

The following pharmaceutical composition containing pilocarpine HCl as the added active 
pharmaceuticaJwas prepared for treatment of glaucoma: 
Piuronic F-127 18 
sodium chloride 0.3 
potassium chloride O.I 
disodium phosphate 0,5 
sodium biphosphatc 0.08% 
benzalkoniuin ciiloride 0.01% 
purified water, enough 
to make 100% 
pH - 6.6 

This formulation was compared to 2% pilocarpine (commercially avaflabie in an aqueous 
solution) normally prescribed for glaucoma in 4 patients. In all instances, the reduction in 
mtra-ocular pressure by treatment with the present formulation was found to be as good as or 
better than the produa having four dmes the concentration. 
Example VI 

The following composition containing phenylephrine HCl as the added pharmaceutically 
active material was prepared: ' 



% 
% 
% 
% 



phenylephrine HCl 
Piuronic F-127 
sodium chloride 
benzalkonium chlorid 
purified water, enough 
to make 100% 



0.1 % 
18 % 
0.9 % 
0.008% 
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^^^e following phamiaceatical solution containing the antiniicrobial agent phnaricin was 



^. l>S71,a32 

This fonnuJation was compared to an aaueous 0.5% soluiion in a small series of patients 
with red eyes. TTie rate of vasoconstriction (scleral blanching) in both instances was about the 
same. Two of the. 3 volunteer patients reported belter comfort in the eye treated with the 
present fornjulaiion. In all 3 patients, the paured eyes treated with this product looked much 
5 better than the 0 5 % phenylephrine solution when examined with a slit fcijjp 20 minutes after 
treatment- Residual amounts of Ae pharmaceutical vehicle were stUI apparent in the treated 
eyes, whereas aU of the more concentrated 0.5% aqueous solution had dissipated in the 
opposite eyes. This observation demonstrates the added ocular protection and duration of 
the new drug form of this invention. 
10 Example VII 

p^®^*°Ilowing pharmaceutical solution containing the anumicrobial agent Clofaisimine was 

Qofazimine 0.1% 

^5 Pluronic F-I27 12 % 

Polysorbate 80 20 % 

sodium chloride 0 g 9^ 

benzalkonium chloride 0,1% 
20 purified water, enough to make 100% 
pH - 6.8, sol-gcl transition 
.at35"C. 

This pharmaceuticai composition was tested in vitro aqd found to exhibit eood activitv ' 

Example vm . ^' - 
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pimaricin 0.3% 
30 Pluronic F-125 10 % yO 

(average molecular 

weight of about 8000« 

polyo^yethyleno units 

about 50% of total units 
35 in molecule) 

polyojcyl 40-stc;&rat6 20 % 

sodium chloride 0.6% 

benzalkonium chloride 0.1% 

purified water enough to make 100% 

pH - 6.5. sol-gel tranriition 

at arc. 

This formulation was also tested in viruo and was likewise found to exhibit good activity 
Pharmaceutical composi^^^^^^ containing antimicrobial agents other than those of Exani- 
45 ^3 • r*" "^X^ Similarly been prepared and tested with success. Suitable vehicles for ^ ^ 
antunicrobial agents have been a recognized problem, and the usefuhioss of the vehicles of 
this invention m connection with antimicrobial agents represents a panicularlv siunificant ! 
and advantageous aspect of this invention. i 
WHAT WE CLAjfM IS:- i 
50 J' ^ medical dressing applied to mucous membrane, which dressing comprises a celled 
pharmaceunca 1 composition conforming at least in parr to the configuration of the mucous 
membrane, which pharmaceutical composition has been appUed to the mucous membrane at \ 
a lemperaiure below human body temperature and at which it is flowable, which pharmaceut- i 
ical compositioti consists of a clear water-miscLble physiologically acceptable liquid vehicle ! 
which IS flowable at ambient temperatures and which gels to a thickened non-flowine and 
adhering consistency at human body temperature, the lUiuid vehicle comprising an aqueous '5 
solution of a polypxyethylene - polyoxypropylcne block copolymer and havmg a eel transi- 
tion temperature in the range of from 25^ to 40'C, which aqueous solution coniainf therein a 
pharmacologically effective amount of a pharmacologically active chemical material 

2. A drcssmg aca)rdmg to daim 1, in which said Uquid vehicle is an aqueous .solution • 
containing from 10% to 26% by weight of a polyoxyethylenc-polyoxypropylene block 
copolynier in which the number of polyoxyeihylene units is at least 50% of the total number s 
15 Too copolymer, the copolymer having an average molecular weight of from 7500 to 

65 u«^^.-!!l?rS^^"^/£^''^'**8toclaim2J 12%to26% 
by weight thereof, has an average molecular weight of approximately 11,500, and in which « 
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the number of polyoxvethylcne units is approximately 70%oi the total molecule, the dressing 
having been formed oy gelling of the liquid at a temperature from 25 to 35''C. 

4. A dressing according to any one of the claims 1 to 3 , which contains a sufQcient amount 
of at least one water-soluble compatible salt to provide a solution salt content equivalent to 

5 up to 10% sodium chloride. 

5. A dressing according to claim 4, wherein the salt is selected from sodium halide, 
sodium sulfate, sodium nitrate, sodium phosphate, potassium halide, potassium sulfate, 
potassium nitrate, potassium phosphate and mixtures thereof. 

6. A dressing according to claim 4 or 5» in which the solution'salt content is equivalent to 
10 from 0.5% to 6,0% sodium chloride. 10; 

7. A dresSiBg according to any one of the claims 1 to 6^ which contains a compatible ! 
preservative in an amount effective to afford protection to the dressing against bacterial 
contamination. j 

8. A dressing according to claim 7, wherein the preservative is selected from benzal- ! 
1.1 konium Chlorides, a sodium salt of cthylenediaminetctraacetic add, sorbic acid, boric acid an 15; 

alkali roctal salt of boric acid, thimerosal sodium, phenylmercuric aceta.ce» an alkyl ester of 
para-aminobenzoic acid, and miacturcs thereof. 

9. A dressing according to any one of the claims 1 to 8, in which thcpharmaceutically 
effective chemical material is selected from dexamethasone. pilocarpine Hcl , phenylephrine 

20 HCl and an antimicrobial agent. 20 

10. A dressing according to any one of daims 1 to 9» which has a jpH of from 6.0 to 8,5. 

11. A dressing as claimed in any one of the preceding daimSi which is applied to ocular 
mucous membrane. 

12. A medical dressing as claimed in claim 14, substantially as described in aity one of the 

25 foregoing examples IV to VIH. 2^' 
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